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PREFACE 


The 35-860 universal logic interface (ULI) is an interface device 
designed to provide a convenient byte or halfword interface for 
the Perkin-Elmer Multiplexor (MUX) Bus. The ULI can be either a 
stand-alone interface with long distance data transmission 
Capabilities or an interface for a custom-built user device 
controller, which can be located in one of the on-board wire wrap 
fields. 


This manual provides the technician with the information 
necessary to install, maintain and program the ULI. 


Chapter 1 contains a general description of the ULI. Chapter 2 
provides a detailed description of the ULI installation and 
configuration. Chapter 3 describes ULI operation. Chapter 4 


describes ULI equipment preparations for self-test. Chapter 5 
provides the programming considerations. 


For information on the contents of all Perkin-Elmer 32-bit 
manuals, see the 32-Bit Systems User Documentation Summary. 
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CHAPTER 1 
GENERAL DESCRIPTION 


1.1 INTRODUCTION 


The 35-860 universal logic interface (ULI) board provides’ the 
customer with the means to interface peripheral equipment to a 
Perkin-Elmer system. This is accomplished in one of two ways: 
by connecting compatible user device controllers directly to the 
ULI to interface user peripheral equipment, or by constructing 
compatible user device controllers in the two on-board wire-wrap 
fields to interface user peripheral equipment to the ULI. 


The ULI board can be configured in the system as shown in Figure 
l-l and described as follows: 


e As a direct interface to the multiplexor bus (MUX bus) 


e Under a subchannel controller (SCC), which provides’ increased 
fanout capabilities for the MUX bus 


e Under a selector channel (SELCH), which generates a private 
input/output (I/0) bus that is an extension of the MUX bus 
when the SELCH is idle 


e Under an I/O switch, which provides the capability of sharing 
I/O devices between two or more processors and/or an I/O bus 
extension up to 50 feet 


The MUX bus or SELCH I/O bus is a byte- or halfword-oriented I/0 
system that communicates with as many as 1,023 peripheral 
devices. In a typical case, a user device controller receives a 
10-bit address, an 8-bit command byte and either an 8-bit data 
byte or a 16-bit data halfword from the processor over the _ 16 
data lines. A user device controller sends a 10-bit address, an 
8-bit status byte and either an 8-bit data byte over the least 
significant eight data lines (080:150) or a 16-bit data halfword 
over the 16 data lines (000:150) to the processor. 


This chapter describes the board architecture and its interfaces 
to the system. 
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1.2 ARCHITECTURE 


The ULI is configured on one 37.5 cm (15") board that is divided 
into two halfboard sections. Each section provides two ways to 
interface user device controllers to the ULI. One section 
contains general-purpose interface logic components that operate 
under request/response I/O control for data transfer in the byte 
or halfword (two bytes) mode. This enables users having device 
controllers compatible with the ULI I/O request/response' signals 
to interface directly to the system. This section also contains 
a small wire-wrap field that allows the user to construct a 
device controller and connect it between an on-board connector, 
containing the ULI I/O request/response signals, and an off-board 
connector on the component side or the wire-wrap side, as 
reguired. The remaining section contains a halfboard wire-wrap 
field for the construction of device controllers that are _ too 
large to be constructed in the wire-wrap field located on the 
component side. The device controllers built on this section are 
also connected between the on-board connector and an  off-board 
connector on the component side or the wire-wrap side, as 
required. The on-board connector can be directly strapped to the 
off-board connector on the wire-wrap side to make the 35-860 ULI 
board compatible with an M48-013 ULI board. All sections are 
connected in parallel to form the data link between the user's 
peripheral equipment and a Perkin-Elmer system. 


When only the component side of the ULI is used, the board can be 
physically cut in half to produce halfboards. This provides the 
user with the option of strapping the ULI halfboard to an active 
halfboard, depending upon the system configuration. See Figure 
l=2. 
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CHAPTER 2 
INSTALLATION 


2.1 INTRODUCTION 


This chapter describes the unpacking procedure, power 
requirements, board assembly, slot location, backpanel priority 
wiring, cabling, connections, signal definitions and strapping 
information necessary for the installation of the universal logic 
interface (ULI) board. Also included are the wire-wrap field 
layout, addressing and compatibility with the M48-013 ULI board. 


2.2 UNPACKING PROCEDURE 


When the ULI is shipped with a system, it is installed at the 
factory so there is no special unpacking procedure. If the 
module is purchased separately, it should be inspected for damage 
prior to installation. 


2.3 POWER REQUIREMENTS 


The ULI board requires 5 VDC @ 2A. 


2.4 LOCATION 


The 37.5 cm (15") fullboard assembly or the ULI 17.5 cm (7") 
halfboard assembly and an active 17.5 cm (7") halfboard can be 
installed in any available input/output (I/O) slot of a standard 
37.5 cm (15") chassis. 


2.5 17.5 CM (7") HALFBOARD UNIVERSAL LOGIC INTERFACE (ULI) 


When there’ is no requirement for the wire-wrap halfboard, the 
37.5 cm (15") board can be cut’ to produce two 17.5 cm (7") 
halfboards. The 17.5 cm (7") ULI board is attached to an active 
halfboard by a 16-398 halfboard adapter kit. This generates a 
37.5 cm (15") board, allowing the 17.5 cm (7") ULI board to be 
installed into a slot in a standard 37.5 cm (15") chassis. There 
is no wiring between the 17.5 cm (7") ULI board and the adapter 
or the active halfboard. See Figure 2-1. 
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2.6 BACKPANEL WIRING 


To include the ULI in the receive acknowledge/transmit 
acknowledge (RACKO/TACKO) priority daisy chain, remove the 
RACKO/TACKO strap between terminals 122 and 222 on the’ connector 
1 (CONN 1) side of the slot occupied by the ULI. See Figure 2-2. 
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2.7 UNIVERSAL LOGIC INTERFACE (ULI) /WIRE-WRAP FIELD CONNECTIONS 
AND SIGNALS 


The following sections describe the connections and signals of 
the ULI/wire-wrap fields’ cables. 


To understand Perkin-Elmer functional schematics, it must be 
noted that the last character in the mnemonic symbol designates 
the logic level when the signal is active. For example, DATO80 
is data Line number 8 and the last character 0 means that when 
DATO80 is active, the line is at a logic level zero (0). 


Connector pin numbers are identified by a 4-digit number in the 
format: 


rpp-c 
Where: 

x is the row number. 

pp is the 2-digit pin number. 

c is the connector number. 


2.7.1 Universal Logic Interface (ULI) Cables, Connectors and 
Signals for Compatible Device Controllers 


The following sections describe the interconnecting cables, 
connectors and signal definitions for compatible device 
controller interfaces. 


2.7.1.1 Universal Logic Interface (ULI) Cables 


The two 50-pin connectors, CONN 3 and CONN 4, provide the ULI I/0 
request/response signals to compatible user device controllers. 
Two 17-651 cables are connected between CONN 3 and CONN 4 and the 
convenience panel, as shown in Figure 2-3. When the ULI is under 
test, the 17-650 test cable loops CONN 5 while running the tests 
and diagnostics. Figure 2-4 shows the pin map for CONN 2 and 
cable 17-185 connectors at the convenience panel when the ULI is 
used in the M48-013 compatibility mode. 
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Figure 2-4 Connector 2 and 17-185 Cable Pin Map Locations 
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2.7.1.2 Universal Logic Interface (ULI) Connectors 


Front edge connectors 3 and 4 are 


Figures 2-5 and 2-6. 
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TABLE 2-1 PIN MAP FOR CONNECTORS 3 AND 4 
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Figure 2-5 Connector 3 
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Figure 2-6 Connector 4 
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2.7.1.3 Universal Logic Interface (ULI) Signal Definitions 


The ULI I/O signals at off-board connectors 3 and 4 are given in 
Table 2-2. 


TABLE 2-2 ULI SIGNAL DEFINITIONS 


ee nem Ne NUE ca me NN nm LIN TK em mS RR ey ee a ND Sm NE Mh OR LA LRRD eh NN ET RS NR) OE Hem Ak NR RM Nee Re a My LR RID nad ener LU 


SIGNAL LINES } ULI, USER 
Data Lines: H 
* DMUX(N/P)000:150 po 
* DENCE TOURS 150 | <——_____—_————_- 
Status lines: | 
* STAT(N/P)080:150 | | 4+—______—_—- 


} | 
i= 
ii tentieee ee ee eee eimai ee ha i te al 
{ Command lines: H i 
{ * COM(N/P)120:150 . | ——_—_—______> | 
[ae on a en ne een | 
{ Control lines: | H 
{ Status request (SREO) | 
{ Command (CMDEO) | 
| Data available (DAEO) | 
Data request (DREO) { 
{ System clear (SCLREO) i 
{ Reset attention (RSTATNO) i H 
{ High speed SELCH protocol busy (NPBUSY) | H 
: Set attention (SATNO) H 


APEe Lm a A LR IO ee  ee ey SO OS SKLU m Y e D e U e ee eTE O E ie t a S D  m ee R  RT ER LAN O ens  “e  Ly l 


* N=negative 
P=positive lines 


2.7.2 Wire-Wrap Field Interconnectors, Signals and Layouts’ for 
Custom--Built Device Controllers 


The following sections describe the wire-wrap field 
interconnectors, signal definitions and layout for custom-built 
device controller interfaces. 

2.7.2.1 Custom-Built User Device Controller Connections 

Any custom-built user device controller, on either section of the 


ULI board, is connected between the ULI and user peripheral 
equipment as described in the following paragraph. 
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The user device controller is wired to on-board CONN 5. for 
interface to the ULI, and connected to the wire-wrap stakes of 
CONN 4 or connector 2 (CONN 2) for off-board user peripheral 
equipment connection. See Figures 2-7 and 2-8 and Table 2-3. 
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Figure 2-7 Connector 2 Wire-Wrap Stakes 
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Figure 2-8 Connector 5 
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2.7.2.2 Wire-Wrap Signal Definitions (CONN 5) 


The ULI I/O signals at on-board CONN 5 are given in Table 2-4. 


TABLE 2-4 WIRE-WRAP SIGNAL DEFINITIONS 


ee Ti EE ee eee ee ee ee es ee) 


1 {| ULI[_” USER WIRE- | 
| SIGNAL LINES } WRAP FIELD | 
{ Data lines: H 
{ * DMUXWO00:150 {———_—___—_—_—_—> | 
} * DATWOO00: 150 {<< —________———-_ 


| Status Vinee: | | 
i * STATWO80: 150 , ——___________—._ 
{ 
i] 


} Command lines: | | 
} * COMW120:150 [ta ee 
] 


| Control lines: H 
H Status request extension (SREO) | 
| Command extension (CMDEO) H 
| Data available extension (DAEO) | 
H Data request extension (DREOQ) | 
System clear extension (SCLREO) | ————————————» 
| Reset attention (RSTATNO) H 
| High-speed selector channel H 
H (SELCH) protocol busy (NPBUSYO) } 
H Set attention (SATNO) { 


ye eS rn Lem SED SR SOE Tm NUTS SS nom Cum Smt Seem ome femme SUE HnmD SoS MU eee Se i em mere we emmm metimy were ome ney can worm OSE DOD See FEE SUSU Re Sots GE atED Ame cum MED sone Mee omme WiullD won nme 


* W indicates wire-wrap signals at CONN 5 
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2.7.2.3 Wire-Wrap Field Layout 


The component side of the ULI contains a small universal 
wire-wrap field. This field can accommodate any size integrated 
circuit (IC) up to 48 pins or discrete components’ (resistors, 
capacitors and diodes) to build a user device controller to 
interface to the system. The wire-wrap field layout for the 
component side of the ULI is shown in Assembly Drawing 35-860 and 
Figure 2-9. 


The wire-wrap side of the ULI board is a general-purpose 
wire-wrap component section. This section contains 91 positions 
for ICs with eight pins or less, and 12 positions for 20- to 
28-pin ICs. Each position can contain one IC module or up to 
eight axial lead discrete components (resistors, capacitors and 
diodes) to build a user device controller to interface to the 
system. The wire-wrap field layout for the wire-wrap side of the 
ULI is shown in Assembly Drawing 35-860 and Figure 2-10. 


The wire-wrap stakes of CONN 2 enable the 35-860 ULI to be 
compatible with the M48-013 ULI by wiring to CONN 5. 


NOTE 


When the ULI functions with a 
custom-built user device controller in 
either field, the status and data 
receivers on CONN 4 must be disconnected, 
as shown in Functional Schematic 35-860 
at location 7J9. 


2.8 STRAP OPTIONS 


The following sections describe high-speed SELCH protocol, 
command bit 10, line receivers and addressing. See Figures 2-11, 
2-12, 2-13 and Functional Schematic 35-860D08. 


2.8.1 High-Speed Selector Channel (SELCH) Protocol 


The ULI operates in two protocols: standard and high-speed 
SELCH. The ULI is shipped in the standard protocol, no strap 
between El-1l and El-2 (2G9). If the ULI is installed with a 
high-speed SELCH, connect a strap between El-1l and El-2 (269) to 
enable the high-speed SELCH protocol signal to check the. status 
of the board, and ensure that a strap is installed between E16-1 
and E16-2 (2C8) to enable the high-speed SELCH protocol signal to 
the multiplexor (MUX) bus. If the ULI is installed under a bus 
switch and is in the high-speed SELCH protocol mode, install 
straps between El-1l and El-2 (2G9) and between E16-1 and £E16-3 
(2C8) to enable the high-speed SELCH protocol signal under the 
bus switch to the MUX bus. See Figure 2-1l. 
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2.8.2 Command Bit 10 


Bit 10 of the command is program controlled to determine if a 
byte or halfword transfer is to occur. If bit 10 is not program 
controlled, it can be used as an additional command bit. This is 
accomplished by removing the straps between E19-1 to E19-2 and 
El17-1 to E17-2 and connecting the system to the bit 10 line at 
E19-1L. See Figure 2-12. 


NOTE 

When bit 10 is not in the programmable 

mode: ground E1l7-2 for halfword mode; 

ground E19-2 for byte mode. 
2.8.3 Line Receivers 
Prior to running the ULI self-test, the line receivers connected 
to CONN 4 must be disabled by connecting a strap between E3-1 and 
E3-2 as shown in Figure 2-13. 
2.8.4 Addressing 


The ULI's standard address is X'8B'. This is set on an eight 
switch DIP socket and can be changed by the user as required. 


Bits 6 and 7 (4E6) have a strap option that enables them to be 
inverted for use under a subchannel controller (SCC). See the 


Subchannel Controller Installation and Maintenance Manual for 
details. 


2.9 35-860 UNIVERSAL LOGIC INTERFACE (ULI ) /M48-013 ULI 
COMPATIBILITY 

To make the 35-860 ULI compatible with the M48-013 ULI, the 

signals from CONN 5 are wired directly to CONN 2 for peripheral 

interface. 


2.10 TESTING 


See Chapter 4 for equipment testing and the ULI diagnostic. 
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CHAPTER 3 
THEORY OF OPERATION 


3.1 INTRODUCTION 


The universal logic interface (ULI) is an interface device 
designed to provide a convenient byte or halfword interface for 
the Perkin-Elmer Multiplexor (MUX) Bus. The ULI can be either an 
interface for a custom-built user device controller, which can be 
located in one of the on-board wire-wrap fields, or be a 
stand-alone interface with long distance data transmission 
capabilities. Data can be transferred between the UII and the 
MUX bus in a byte mode or ina true 16-bit parallel halfword 
mode. The data transfer mode is set up under program control. 
The interrupt line can be disabled, enabled or disarmed within 
the ULI by program control. The ULI can operate with either of 
two protocols, the standard input/output (1/0) protocol or the 
high-speed selector channel (SELCH) protocol. 


This chapter describes the functional operation of the ULI and 
its relationships with the user device controller and the 
processor. Also included are a block diagram analysis, a 
functional analysis and a mnemonics list for the ULI. 


3.2 PROCESSOR BACKPANEL MULTIPLEXOR (MUX) BUS SIGNALS 
An 84-pin connector (CONN 1 or CONN O, as required) connects’ the 


ULI to the processor backpanel to provide MUX bus I/O signals to 
the ULI. See Figure 3-1 and Tables 3-1 and 3-2. 
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DATA BITS 


STATUS REQUEST 
ADDRESS 

DATA REQUEST 
COMMAND 

EARLY POWER FAIL 
DATA AVAILABLE 
RECEIVE ACKNOWLEDGE | 
TRANSMIT ACKNOWLEDGE 
SYNC RETURN 
ATTENTION 

SET NEW SEQUENCE 
SELCH 


STATUS CHECK 


SYSTEM CLEAR 
HALFWORD MODE 


EMPLOY 1/0 BUS SWITCH 


(NOT USED) 
(NOT USED) 
@ 

e 
e 
(NOT USED) 
(NOT USED) 

DOO 
DO1 
DO2 
DO3 
D04 
DO5 
DO6 
DQ7 
D08 
DO9 
D10 
D11 
D12 
D13 
D14 
D15 
SRO 
ADRSO 
DRO 
CMDO 
CLO70 
DAO 
RACKO 
TACKO 
SYNO 
ATNO 
SNSO 
SBSYO 
(NOT USED) 
SCHKO 
SCLRO 
HWO 
(NOT USED) 
(NOT USED) 
(NOT USED) 
(NOT USED) 
(NOT USED) 
SNSBUSO 
(NOT USED) 
(NOT USED) 
e 
e 
@ 
(NOT USED) 
(NOT USED) 


NOTE 


e CONN 11S AN 84-PIN 
CONNECTOR. 


e CONN 1 PLUGS INTO 
THE PROCESSOR 
CABINET, MAKING 
CONNECTION WITH 
MUX/SELCH BUS. 


Figure 3-1 Connector 1 to MUX/SELCH Bus 
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CONNECTOR 1 


TABLE 3-1 PIN MAP FOR | 
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TABLE 3-2 MUX BUS SIGNAL LINES 


cove ceed neh Se ms Se UR a> ecm. re tem ane ee ee ew ee Re ene ee ee ee ee eee 2 eo are ee oo 


H | DIRECTION H 

TYPE { MNEMONIC | PROCESSOR 4__. ULI | NUMBER | 

Data lines { DMUX000:150 | <——————» | 16 lines |} 

ass ian” eno iis kd em a, Sens Sem, i $< Sal: es 1s scl a eu: ea cla rc ee es “ase Se nl Om acs aes aes a oe Fass, ww bees bisa et ewe tpt ioe is mans tial <n mee | 

Control lines { ADRSO —— Se” ine 

| SRO | ————_—_—_—_———+ ;| l line | 

| DRO { ——_________—___—__» {| l1 line t 

| DAO [ee YL bine: - 4 

| CMDO } o————_______—_—» | 1 line H 

| RACKO/TACKO | —(daisy-chain)-» ;} 1 line { 

{ CLO7O oer ee 

sie swe me Bia SWiSH “red Se rt weiss “tars, dn Se ‘Nes me ons at sl chain, ass “a dw “het pe se cae ave wa ne se | 

Test lines } SYNO , << —— | 1 line | 

| ATNO [eee Ss ine 4 

{ HWO {| <———______—_———- | 11 line H 

Sa | aan as sores snc deo kes hts “esata te (ome St a a ep Ey ea So Rete omens mee sain asad Ys ‘ul hos cs soups: Geka, wes oes aca ant ones ness -| 

Initialize { SCLRO | -_———"———> |! 1 Line { 

Line H H H H 

3.2.1 Signal Line Definitions 
Data Lines 
DMUX000: 150 
These 16 low-active data lines are used to transfer, in 


parallel, a byte or 16-bit halfword of data between the 
processor and the user device controller. In the byte mode, 
the data is transferred on the least significant data lines 
(080:150) on backpanel pins 115 through 218. In the halfyord 
mode, the data is transferred on the 16 data lines (00:150) on 
backpanel pins 111 through 218. 


Control Lines 


Address (ADRSO) 


This low-active control Line is activated by the processor to 
all the device controllers. It is accompanied by an 8- or 
10-bit device address on the data lines 060:150 to select one 
device controller for subsequent I1/0 transfers. This line 
uses backpanel pin 219. 
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Status Request (SRO) 


This low-active control line is activated by the processor to 
the selected user device controller. The device controller 
gates its status byte onto the data lines 080:150. This’ line 
uses backpanel pin 119. 


Data Request (DRO) 


This low-active control line is activated by the processor’ to 
the selected user device controller. The user device 
controller gates a byte or halfword of data onto the data 
lines. This line uses backpanel pin 120. 


Data Available (DAO) 


This low-active control line is activated by the processor to 
the selected user device controller, accompanied by a byte or 
halfword of data on the data lines. This Line uses backpanel 
pin 221. 


Command (CMDO) 


This low-active control line is activated by the processor to 
the selected user device controller, accompanied by a command 
byte on the data lines. This line uses backpanel pin 220. 


Interrupt Acknowledge (RACKO) 


This low-active control line is activated by the processor to 
the user device controller ina serial daisy-chain fashion. 
The first user device controller in the priority chain having 
an interrupt pending inhibits propagation of TACKO to lower 
priority devices and gates its device address onto the data 
lines. This line uses backpanel pins 122 (RACKO) and 222 
(TACKO). 


Early Power Fail Warning (CL070) 

This low-active control line is activated by the processor to 
all the user device controllers when a power fail condition is 
detected by the processor. This control line is held active 


until Initialize (SCLRO) is activated. This Line uses 
backpanel pin 121. 


e Test Lines 
Synchronize (SYNO) 
This low-active test line is activated by the user device 


controller to inform the processor that the device has 
properly recognized and responded to a control line signal. 
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For an address operation, SYNO is activated only by the device 
controller being addressed. SYNO is not activated by any user 
device controller in response to the CLO70 control line. For 
status request, data request, command and data available 
operations, SYNO is activated only by the currently selected 
user device controller. This line uses backpanel pin 123. 


Attention (ATNO) 


This low-active test line is activated by any user device 
controller to inform the processor that an interrupt is 
pending. This test line remains active until it has received 
an interrupt acknowledge (RACKO) control line signal. Several 
device controllers can activate ATNO concurrently. This line 
uses backpanel pin 223. 


Halfword (HWO) 


This low-active test line is activated by a halfword-oriented 
user device controller at all times while it is addressed. A 
byte-oriented user device controller must not activate this 
test line. This Line uses backpanel pin 226. 


® Initialize line 


System Clear (SCLRO) 


This low-active Line is activated during a system power up, 
system power down or initialization. This line uses backpanel 
pin 126. 


With the exception of the serial RACKO/TACKO line, all I/O signal 
lines are connected in parallel to all user device controllers on 
the MUX bus. 


3.2.2 Multiplexor (MUX) Bus Input/Output (1/0) Timing 


The request/response signals are used for both input and output 
MUX bus operations. This allows the MUX bus to run at its 
maximum speed whenever possible, but permits a graceful slowdown 
if the characteristics of a particular user device controller 
require signals of longer duration. User device controller 
designs for the wire-wrap fields of the ULI should keep 1/0 
timing as fast as possible, consistent with practical circuit 
margins and the required minimum timing, as shown in the 
following sections. Any delays in the I/O timing that exceed the 
specified minimum timing result in increased I/0 instruction 
execution time and degrade system throughput. 


3-6 47-056 ROO 


3.2.2.1 Output Timing 


Figure 3-2 shows the timing for the three types of output I/0 
operations: Address (ADRSO), Command (CMDO) and Data Available 
(DAO). To start an output operation, the processor activates the 
MUX bus data lines with the desired data, followed by the 
activation of the appropriate control Line (ADRSO, CMDO or DAO). 
The time between the activation of the data lines and the 
activation of the control line at Time 1 (Tl) varies, but is 
guaranteed to be at least 75 nanoseconds at the ULI input. This 
allows the ULI to recognize address match, decode or command 
information prior to the leading edge of the control Line signal. 
The leading edge of the control line signal should be used where 
edge-triggered latches or flip-flops are used to store commands, 
data or address match. When the ULI has accepted the command or 
data or recognized an address match, it activates the Synchronize 
(SYNO) test line to the processor. 


For command and data available operations, the processor 
deactivates the control line signal (after a delay of at least 
100 nanoseconds) after the ULI activates SYNO. In an address 


operation, the processor holds the address control line active, 
despite the presence of SYNO, for at least 350 nanoseconds. 
After the control line is deactivated, the processor holds the 
data lines active for an additional 75 nanoseconds (minimum) at 
Time 3 (T3). The ULI must minimize the SYNO deactivation time at 
Time 4 (T4) after the control line signal is deactivated, as the 
processor cannot begin another input or output operation until 
SYNO deactivates. After the processor deactivates the data 
lines, it must wait at least 100 nanoseconds before activating 
any control line for an input I/O operation. 


3.2.2.2 Input Timing 


Figure 3-3 shows the timing for the three types of input I/0 
operations: Status Request (SR), Data Request (DR) and interrupt 
Acknowledge (ACK). To start an input operation, the processor 
activates one of the applicable control lines: SR, DR or Receive 
Acknowledge (RACKO). The ULI then gates the appropriate data 
onto the MUX bus data lines with minimum delay, and activates the 
SYNO test line. Data must be stable on the bus before SYNO is 
activated. The processor must take into account the worst’ case 
data slew of 25 nanoseconds before latching the data after SYNO 
goes active. In response to SYNO, the processor accepts’ the 
contents of the data lines, and deactivates the control line with 
a minimum delay of 100 nanoseconds after SYNO is activated. As 
the control Line is deactivated, the ULI must deactivate the MUX 
bus data lines and deactivate SYNO with a minimum delay. The 
processor considers the operation complete when SYNO deactivates. 
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MUX BUS —* ULI* 


DMUX000:150 DEVICE ADDRESS, COMMAND BYTE 
OR DATA BYTE/HALFWORD 


MUX BUS ——+ ULI 


ADRSO, DAO, INPUT CONTROL LINE 
OR CMDO | (IF NEXT OPERATION) 


Se 


ULI —-» MUX BUS 


~ // 


UL! ——» MUX BUS 


HWO (FOR 

ADDRESS 

OPERATION) 
ro 


Ti-»|<—T2 T5 +T3 T7 
Ser iG <-—T4 ¥ T8 
<—__———— DURATION OF OUTPUT (WHICHEVER IS LATER) 


OPERATION 


NOTE: TIMING SHOWN AT DEVICE CONTROLLER INPUTS 


uy \ 75 NS GUARANTEED MINIMUM AT CONTROLLER INPUTS 

T2 — AS.SHORT AS POSSIBLE AFTER DEVICE RECOGNIZES ADDRESS OR 
ACCEPTS DATA OR COMMAND 

T4 — AS SHORT AS POSSIBLE 

T5— 100 NS MINIMUM 

T6 — 350 NS MINIMUM FOR ADRSO; DAO AND CMDO HAVE NO MINIMUM 
BUT DEACTIVATE AFTER SYNO ACTIVATES 

T7 — 100 NS MINIMUM 

T8 — MUST BE GREATER THAN ZERO 

T9 — MUST BE LESS THAN T2 


“THE PROCESSOR MUST DEACTIVATE THE DATA LINES A MINIMUM OF 100 NANOSECONDS 
BEFORE ACTIVATING ANY CONTROL LINE FOR FHE NEXT I/O OPERATION. 


Figure 3-2 Output I/O Operation Timing 
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MUX BUS —+ ULI 


SRO, DRO, OR 
RACKO 


ULI —-» MUX BUS 
DATOO0: 150 


STATUS BYTE, DATA BYTE/ 
HALFWORD OR INTERRUPT 
ADDRESS 


ULI —» MUX BUS 
SYNO 


IF ANOTHER INTERRUPT 
PRESENT 
ULI —» MUX BUS 


ATNO (FOR a pete Ye, S 
INTERRUPT 
ACKNOWLEDGE 
5 $$$ ( 
OPERATION) 14 TS 
sea eae eee rtnce J (WHICHEVER IS LATER) 
OPERATION 
T3 
<—T6 


NOTE: TIMING SHOWN AT DEVICE CONTROLLER INPUTS 


T1 — AS SHORT AS POSSIBLE 

T2 — MUST BE GREATER THAN ZERO 

T3 — AS SHORT AS POSSIBLE 

T4 — 100 NS MINIMUM 

T5 — AS SHORT AS POSSIBLE 

T6 — MUST BE GREATER THAN ZERO — |.E., DEVICE MUST NOT 
DEACTIVATE ATNO BEFORE RACKO (AT DEVICE INPUT) DEACTIVATES. 


Figure 3-3 Input I/O Operation Timing 
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3.3 HIGH-SPEED SELECTOR CHANNEL (SELCH) PROTOCOL 


The ULI operates with a byte- or halfword-oriented device. These 
modes are program controlled as specified in Chapter 5. The ULI 
operates in two I/0 protocols, standard and high-speed SELCH. 
The high-speed SELCH protocol supports user device controllers 
that must sustain higher throughputs than are achieved using the 
standard protocol. Higher throughput is achieved by eliminating 
the status check operation between transfer operations and speeds 
up the data transfer procedure. The high-speed SELCH protocol is 
available on the M48-050 MOl buffered SELCH (BSELCH) (32-bit 
machines only). Table 3-3 shows the three additional 
control/test signals required for SELCH protocol. Timing for the 
high-speed protocol is shown in Figure 3-4. 


TABLE 3-3 HIGH-SPEED SELCH SIGNAL LINES 


Oe ee 


| H | DIRECTION | { 
| TYPE | MNEMONIC | BSELCH 3_~ DEVICE | NUMBER | 
| Control | SBSYO | —————» | 1 line } 
| Line H H H 
| oss“ (nti "mses Sen rc’ mw mr rene“ thon Sms me 'Sems 1S “mye ee es“ ums aby ine iiseko pae pm | 
| Test | SNSO , <———————_—————— | 1 line } 
| Lines H SCHKO {  -—————— ———— |{| 1 Line | 


ee ee ee 


3-2.) 


7001 


i 


DATA LINES , \ , 
OF PRIVATE 8 = <a tN sa 
BUS _ pa | en IL 


NOTE: DOTTED LINE INDICATES WRITE MODE 


Figure 3-4 High-Speed Protocol Data Transfer Timing 
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3.3.1 High-Speed Buffered Selector Channel (BSELCH) Signal Line 
Definitions 


e Control line 


SELCH busy (SBSYO) 


This low-active control line is activated by the buffered 
SELCH (BSELCH) to the selected user device controller, 
indicating that a SELCH block data transfer is in progress. 
This line uses backpanel pin 224-1. 


e Test JIines 


Switch to New Sequence (SNSO) 


This low-active test line is activated by the selected user 
device controller to the BSELCH to specify that the user 
device controller supports the high-speed SELCH protocol. It 
remains active at all times while the user device controller 
is selected. This line uses backpanel pin 124-1. 


Status Check (SCHKO) 


This low-active test line is activated by the selected user 
device controller to the BSELCH to indicate the occurrence of 
a bad status condition (bad status = STAT130 + STAT140 + 
STAT150). This line can be activated only while either the 
Private Data Available (PDAOQ) control Line or the Private Data 
Request (PDRO) control line is active and at least 50 
nanoseconds before the user device controller activates 
Private Synchronization (PSYNO). Once activated, it must 
remain active until after SBSYO (2Al1) deactivates. This line 
uses backpanel pin 225-1. 


All the Listed control and test lines are connected in parallel 
to all devices on the SELCH bus. 


3.3.2 User Interface Timing 
The following sections describe the interaction of the user 
interface to the MUX bus via the ULI. The user interface is 


defined as the signals available at connectors 3, 4 and 5 (CONN 
3, 4 and 5). 
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3.3.2.1 Interrupts 


Figure 3-5 shows the sequence of signals required to _ interrupt 
the processor. The user enables Set Attention (SATNO) for a 
minimum of 40 nanoseconds. This creates an Attention pulse 
(ATNO) to the processor, indicating that an interrupt is pending. 
The processor returns an acknowledge signal that is propagated as 
Receive Acknowledge (RACKO). This allows the ULI to complete the 
handshaking by returning SYNC. As the Acknowledge signal (ACKO) 
is returned, the user receives a Reset Attention signal (RSTATNO) 
indicating that the attention was accepted and SATNO can be 
reset. 


3.3.2.2 Receive Data or Commands 


Figure 3-6 shows the sequence of signals required to receive data 
or commands from the processor. The processor enables Command 
(CMDO) or Data Available (DAO). This in turn enables CMDEO or 
DAEO on the user interface at CONN 3 and 5. The user latches the 
command or data at the trailing edge of CMDEO or DAEO to 
guarantee that it is valid. The user enables the Busy signal at 
this time to allow time to process the command or data. BUSY is 
disabled prior to the next transmission. 


3.3.2.3 Send Data or Status 


Figure 3-7 shows the sequence of signals required to send data or 
status to the processor. The processor enables Data Request 
(DRO) or Status Request (SRO). This in turn enables DREO or SREO 
on the user interface at CONN 3 and 5. The user typically has 
250 nanoseconds to place valid data or status on the bus before 
the ULI returns SYNC. 


3.3.2.4 High-Speed Selector Channel (SELCH) Protocol 


Figure 3-8 shows that when operating in high-speed SELCH 
protocol, NPBUSY is used to control transfers. If DAEO or DREO 
is enabled while NPBUSYO is active, SYNC is not returned to the 
processor. When the user is ready and disables NPBUSYO, SYNC is 
returned to the processor to complete the transfer. 
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Figure 3-5 Interrupt Timing 
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Figure 3-6 Receive Data or Command Timing 
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Figure 3-7 Send Data or Status Timing 
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Figure 3-8 High-Speed SELCH Protocol Timing 
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3.4 BLOCK DIAGRAM ANALYSIS 


The ULI is a communication Link between the processor MUX bus and 
byte- or halfword-oriented peripheral equipment. See Functional 
Schematic 35-860D08 and Figure 3-9. 


The functions that are integrated in the operation of the module 
are: status, command, data output and data input. 


3.4.1 Status 


Eight Status input lines (STATO80:150) are available to the user. 
The user connects the desired sense lines to eight status’ input 
lines. To read in status on the eight status Lines, the program 
executes a sense status instruction that causes the processor’ to 
generate a Status Request pulse (SRO). The SRO pulse enables the 
transfer of status from the eight Status input’ Lines 
(STATO80:150) onto data lines DMUX080:150. When in high-speed 
SELCH protocol, this sense status is suppressed except if Status 
Check (SCHKO) is asserted. This only occurs when a bad. status 
condition exists on the status lines. 


3.4.2 Command 
The Command control lines (COM080:150) are generated from the 


data Lines (DMUX080:150) and are used as follows: 


e The two most significant bits of the command byte (bits 8 and 
9) disable, enable or disarm the interrupt logic. See Section 
5.7 for detailed information. 


e The third bit of the command byte (bit 10) determines if a 


byte or halfword transfer is to occur. If this mode is not 
program controlled, command bit 10 can be used as an 
additional command bit. See Section 2.8.2 for strapping 


information. 


e The fourth command bit (bit 11) can be used as an additional 
command bit when using a wire-wrap field. 


e The four least significant bits of the command byte (bits 
12:15) are user extended as COM120:150. 

3.4.3 Data 

Sixteen Data output lines (DMUX000:150) and sixteen Data _ iinput- 

lines (DATOO0:150) are available to the user. These data lines 


can be used in either byte or halfword mode and with either 
standard or high-speed SELCH protocol. 
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3.4.3.1 Input 


When the ULI is address selected and there is a data request, 
data is gated to the MUX bus from data lines DATO80:150 if the 
ULI is in the byte mode. If the ULI is in the halfword mode, 
data is gated from Lines DATOOO:150. 


3.4.3.2 Output 


When the ULI is address selected and Data Available (DAO) is 
activated, data is gated from the MUX bus to the data lines 
DMUX080:150 if the ULI is in the byte mode. If the ULI is in the 
halfword mode, data is gated from data Lines DMUX000:150. 


3.5 FUNCTIONAL DIAGRAM ANALYSIS 


The following sections provide a functional analysis of the ULI. 
See Functional Schematic 35-860D08 and Figure 3-10. 


3.5.1 Addressing 


To communicate with the ULI, it must first be addressed. The ULI 
address (X'8B' preferred) is placed on data lines DMUX000:150 
(Sheet 4) and the address control line is activated (ADRSO) 
(2A3). The eight bits of the data Lines are compared to the 
setting of the address DIP switch. If there is a match, SYNO is 
returned to the processor, and ADI (2F4) is activated. If there 
is no match, AD1 is deactivated. 


3.5.2 Command 


An active command control line (CMDO) (2A6) is ANDed with AD1, 
enabling SYNO to the processor. CMDO also generates CMG1 (2F7), 
which loads command information from data lines DMUX120:150 onto 
the four command lines (COM120:150). The leading edge of CMG1 
clocks the DISARM (3G7) and DISABLE (3H7) flip-flops to disable, 
enable or disarm the interrupt logic. 


The CMDO and data bit 10 (DMUX100) optionally determine the data 
transfer mode of operation. See Section 3.4.2. To establish the 
halfword mode, CMDO and data bit 10 must be active. The CMGI1 
pulse sets the halfword flip-flop (2K2). The set output of the 
halfword flip-flop causes the halfword line (HWO) (2N2) to become 
active indicating to the processor that the ULI will perform 
halfword data transfers. 


In the byte mode, CMDO active and data bit 10 inactive, the 
halfword flip-flop is reset by the CMDO pulse. The HWO to the 
processor becomes inactive indicating that the ULI will perform 
byte data transfers. 
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Figure 3-10 ULI Functional Diagram 


3.5.3 Status Request (Sense Status Instruction) 


Status Request (SRO) is ANDed with ADI, activating BUSENO (2N7), 
which enables SYNO to the processor. A high EDRGO and a low SRGO 
are input to the four four-to-one multiplexors (7A3) to load 
status information on status input lines STATO80:150 onto’ the 
data Lines DMUX080:150 of the MUX bus. 


3.5.4 Data Available (Write Data Instruction) 


In the byte mode (halfword flip-flop reset), when a write data 
instruction is executed, a Data Available (DAO) pulse is sent 
from the processor. The DAO pulse is ANDed with ADIL and _ causes 
SYNO to be returned to the processor. The DAO pulse also causes 
EDAGO to go active; this loads the data being sent from the 
processor on data lines DMUX080:150 into the output data 
register. Successive DAO pulses perform the same operation. 


In the halfword mode (halfword flip-flop set), SYNO is enabled to 
the processor, and data from the MUX bus is gated to data output 
Lines DMUX000:150. 


3.5.5 Data Request (Read Data Instruction) 


In the byte mode (halfword flip-flop reset), when a read data 
instruction is executed, a Data Request (DRO) pulse is sent from 
the processor. The DRO pulse is ANDed with AD1, activating 
BUSENO, which enables SYNO to the processor. DRO also causes 
EDRO to go active, enabling data input lines DATO80:150 to _ be 
gated to the MUX bus. Successive DRO pulses perform the same 
operation. 


In the halfword mode (halfword flip-flop set), SYNO is enabled to 
the processor. BUSENO loads the data byte from data input’ lines 
DATO00:070 onto the MUX bus. With EDRGO high and SRGO low, the 
data lines DATO80:150 are loaded onto the MUX bus by the _ four 
four-to-one multiplexors. 


3.5.6 Interrupts 


When an interrupt is generated, the attention flip-flop is set 
directly via a differentiated negative going pulse, Set Attention 
(SATNO). The output from the attention flip-flop generates an 
Attention (ATNO) signal to the processor. Command bits 8 and 9 
provide control over the attention flip-flop and the ATNO line to 
the processor. With bit 8 true and bit 9 false, the attention 
flip-flop is disabled. That is, the flip-flop can be set, but 
the output is held low. With bit 8 false and bit 9 true, the 
ATNO signal to the processor is active, which allows new 
interrupts or a queued interrupt to be recognized. With bits 8 
and 9 both true, the low from the disarm flip-flop direct clears 
the attention flip-flop. The flip-flop is now in the disarm 
state and cannot ' be set by the interrupt Line. 
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The disarm state is cleared whenever an enable or disable command 
is received. Initialize (SCLRO) also disarms the attention 
flip-flop. 


Attention is connected to the interrupt line in the processor. 
The processor responds with an acknowledge interrupt signal that 
is received by the user device controller as Receive Acknowledge 
(RACKO). Since the attention flip-flop was set prior to RACKO, 
ATN1L holds the RACKO/TACKO latch set (3H2), and the Transmit 
Acknowledge (TACKO) to other devices is held high. The RACKO 
signal generates Reset Attention (RSTATNO) enabling SYNO to’ the 
processor. Upon receiving SYNO, the processor removes RACKO, 
causing the attention flip-flop to reset. 


3.5.7 Initializing 


When the system is initialized (SCLRO), the attention, address, 
data request, data available, halfword and disable and disarm 
flip-flops are reset. SCLRO is also sent to the user. 


3.6 MNEMONICS 


The mnemonics found in the ULI are described as_ follows. The 
source of each signal on Functional Schematic 35-860 is also 
provided. 


SCHEMATIC 
MNEMONIC MEAN ING LOCATION 
AD1 Indicates the board is addressed. 2F4 
ADMCH1L Indicates the address matches to 466 
the switch setting. 
ADRO81: 151 Indicates the Lines that return the Sheet 4 
user to the processor. 
ADRSO Specifies the address control 2A3 
signal from the processor. 
ASELO Indicates ULI's address is selected. 2E4 
ATNO Specifies the user attention 3M4 
signal to the processor. 
BUSENO Specifies the signal generated 2N7 
by processor requests; returns 
SYNO. 
BUSYO Used in high-speed SELCH protocol 2M9 © 


to determine when the board is busy. 
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MNEMON IC 


CLO70 
CMDO 
CMDEO 


CMGO 


COM(N/P) 120: 150 


COMW120: 150 


DAGO 


DAO 

DAEO 

DASET 
DAT(N/P)000:150 
DATWOOO: 150 

DMUX (N/P)000:150 
DMUXWOOO : 150 

DRO 

DREO 


DRGO 


DRSET 
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MEAN ING 


Specifies the clear signal from the 
processor. 


Specifies the ULI command signal 
from the processor. 


Specifies the command signal from 
the ULI to the wire-wrap field. 


Specifies the gated command signal. 


Specifies the ULI command output 
Lines to the user. 


Specifies the ULI command output 
lines to the user via the wire- 
wrap field. 


Indicates gated data is available. 


Indicates data is available from 
the processor. 


Indicates data is available from 
the ULI to the wire-wrap field. 


Indicates data available deglitching 


flip-flop is set. 


Specifies data lines from the user 
to the ULI. 


Specifies data lines from the wire- 
wrap field to the ULI. 


Specifies data lines from the ULI 
to the user. 


Specifies data Lines from the ULI 
to the wire-wrap field. 


Indicates a data request from the 
processor. 


Indicates a data request from the 
ULI to the wire-wrap field. 


Indicates a gated data request. 


Indicates data request deglitching 
flip-flop is set. 


SCHEMATIC 
LOCATION 
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MEAN ING 


Interrupt disable prevents 
interrupts but allows queuing. 


Interrupt disarmed prevents 
interrupts. 


Specifies data lines from multiplexors 


to the transceivers. 


Indicates deglitched data is 
available. 


Indicates a deglitched data request. - 
Is the halfword mode signal. 
Indicates a gated high-speed SELCH 


protocol signal. 


Indicates a user signal during high- 


speed SELCH protocol when ULI is busy. 


Generates SYNO to the processor. 


Specifies receive acknowledge from 
the processor. 


Indicates receive enable is active 
when line receivers are implemented. 
This line is grounded when either 
wire-wrap field is used. 


Specifies a reset status check in 
high-speed SELCH protocol. 


Specifies a reset attention signal. 


Set attention is an interrupt signal 
from the user. 


Indicates SELCH busy is used in 
high-speed SELCH protocol to inhibit 
control signals. 


Status check is used in high-speed 
SELCH protocol to determine when to 
check the status of the board. 
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MNEMON IC 
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MEAN ING 
Indicates system clear to the user. 


Indicates system clear from the 
processor. 


Indicates system is clear from the 
processor to the wire-wrap field. 


Indicates a high-speed SELCH protocol 
signal that is asserted when the 
board is addressed and under a bus 
switch. 


Indicates a high-speed SELCH protocol 
asserted when the board is addressed. 


Specifies a status request from the 
processor. 


Specifies a status request from the 
ULI to the wire-wrap field. 


Specifies a gated status request 
signal. 


Specifies status Lines from the 
user. 


Specifies status lines from the 
user via the wire-wrap field. 


Specifies a synchronization pulse 
to the processor. 
Specifies transmit acknowledge to 


the next device. 


Specifies a test point on system 
clear. 
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CHAPTER 4 
TESTING 


4.1 INTRODUCTION 


This chapter provides information concerning the state of the 
hardware equipment line receivers and the test cable/connector 
instaLlation prior to running the 06-129 Universal Logic 
Interface (ULI) Diagnostic. 


The ULI diagnostic program is used to check the proper operation 
of the ULI. Four tests are provided for exercising halfword and 
byte data transfers, output commands, status requests, the 
interrupt mechanism and selector channel (SELCH) protocols. 


The program checks the halfword and byte modes by writing a user 
specified data pattern that can be a fixed value, a count or a 
shifting or random data pattern. The data pattern is read back 
from the user and compared to the original pattern. The same 
pattern is used to test the status return and command latches. 
After the data transfers are complete, the interrupt mechanism is 
tested. Output commands are used to disarm, arm and enable the 
ULI and generate an interrupt. The device number on acknowledge 
is also checked. 


4.2 REQUIREMENTS 

The following is a list of the minimum hardware requirements’ for 
executing the 06-129 program. 

e A Perkin-Elmer 32-bit processor 

e The ULI (product #35-860) 

e A SELCH, if testing SELCH protocol 


e The 17-650 test cable/connector (loopback connector 5 (CONN 
5)) 


e A console input/output (1/0) device 


e A program loading device 
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4.3 LINE RECEIVERS, THE TEST CABLE/CONNECTOR AND THE DIAGNOSTIC 

Prior to running the ULI test, the line receivers must be 
disabled, and the loopback test cable/connector must be installed 
on CONN 5. 

4.3.1 Line Receivers 

The two status and four data quad RS422/3 line receivers 
connected to CONN 4 must be disabled. See Section 2.8.3 for 
strapping information. 

4.3.2 Test Cable/Connector 

The 17-650 test cable/connector must be installed on CONN 5 to 
loopback the test signals. See Figure 4-1 for a CONN 5 location 


and loopback signal connection diagram. See Table 4-1 for test 
cable/connector loopback connections. 


TABLE 4-1 TEST CABLE/CONNECTOR LOOPBACK CONNECTIONS 


Deen eee eee en ee eee eee nee ee ee ee ee ee ee ee 


H SIGNAL | ROW {| PIN {| TO {| ROW {| PIN |} SIGNAL H 
| Soe ewes eee see ee rere eee senna sc eereereceeenenceereseeones| 
| DATWOOO cr Ll {| OO | TO {| Ll ff 22 | DMUX000 H 
{| DATWO20 ; L | O11}; TO} Ll §|f 23 | DMUXWO 20 1 
| DATWO40 ; Ll {| O2 | TO} 1 f{ 24 4} DMUXWO040 H 
| DATWO60 ; Ll | O3 | TOY LL | 25 | DMUXW060 
| DATWO80 i; Ll {| O04 | TO} Ll f{ 26 } DMUXWO080 1 
| DATW1OO i; lL | OS | TO} Ll | 27 | DMUXW100 1 
| DATW120 | 1 {| O68 j TO | Ll {| 28 | DMUXW120 1 
| DATW140 ; Ll | O7 | TOY L f{ 29 4 DMUXW140 H 
i STATWO80O 1 Ll | O9 {| TO } Ll {| 28 | DATW120 H 
| STATW100 ; Ll | 10; TO} Ll | 29 | DATW140 H 
| STATW120 r Ll ¢ Lll{ TO; Ll | 15 } COMW120 
| STATW140 ; L | 12 | TOY Ld ¢{| 16 | COMW140 1 
{ COMM120 ; L | 15 | TO} 2 | 17 j SATNO H 
| DATWO1O ; 2 }; OO | TO} 2 | 22 | DMUXWO 10 
{ DATWO30 r 2 ¢ O11 | TOG 2 |{ 23 | DMUXW030 | 
| DATWO50 ; 2 }; O22 | TOY 2 |{ 24 | DMUX050 H 
| DATWO70 ; 2 |; O38 | TO; 2 |f 25 | DMUX070 1 
| DATWO90 ; 2 }{ O4 | TO} 2 | 26 | DMUXWO090 H 
| DATW11O0 ; 2 | O58 | TO | 2 | 27 4 DMUXW110 H 
| DATW130 ; 2 {| O06 | TO | 2 | 28 | DMUXW130 H 
i DATW150 ; 2 f{ O7 | TO; 2 | 29d |} DMUXW150 1 
| STATWO9O0 cr 2 f; O9 | TO} 2 | 28 ft DATW130 H 
| STATW110 fs say. 10 | TO; 2 |{ 29 | DATW1L50 H 
; STATW130 i 2 -}— bid To }; 2 {| 25 ] DATW130 { 
H ; 2 4}; 12 {| TO} 2 | 16 | COMW150 1 


STATW150 


2 rm yoke en om am me es em mm ae me ee es as 9 a Oe em em ae ee 
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4.3.3 Diagnostic 


See the Perkin-Elmer ULI diagnostic program description 06-129 
for ULI self-test. 
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Figure 4-1 Test Cable/Connector Loopback Signal Diagram 
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CHAPTER 5 
PROGRAMMING CONS IDERATIONS 


5.1 INTRODUCTION 


The universal logic interface (ULI) provides a fully buffered 
byte- or halfword-oriented interface module for data transfer 
between the processor and byte or halfword equipment provided by 
the user. The ULI is a transparent interface in that the 
function of any input/output (1/0) instruction issued depends 
upon the user's equipment. Data transfer rates can range from 
1Mb per second, using standard protocol, to 3Mb per second, using 
high-speed selector channel (SEILCH) protocol. This is dependent 
on the user's equipment and the related processor. 


5.2 DATA FORMAT 


The ULI can be interfaced with either a byte- Or 


halfword-oriented device. The major functions available to the 
user are: 


@ sixteen data output lines (DMUX000:150) stored in a register 
that can be distributed by a halfword instruction, 


e sixteen data input lines (DAT000:150) that can be read by 
executing a read halfword instruction, 


@ four command output Lines (COM120:150) stored in a register 
that can be distributed by an output command instruction; 
these Lines can be used as read or write commands, or for any 
other purpose determined by the user, 


e eight status lines (STATO80:150) that can be read by executing 
a sense status instruction; the definition of the status lines 
is determined by the user, 


@ one priority interrupt line that can be queued and enabled by 
an output command, 


@ one initialize line that clears any pending interrupt and 
disarms the interrupt logic within the ULI, and 
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e five I/O control lines: 


DAGO indicates data being sent by the processor. 
- DRGO indicates data being read by the processor. 


- SRGO indicates that the status bits are aii) read by the 
processor. 


- CMGO indicates that the command byte is being sent by the 
processor. 


- RSTATNO indicates that the interrupt that was queued has 
been acknowledged by the processor. 
5.3 PROGRAMMING INSTRUCTIONS 


Data transfer mode is selected by an output command to the 
device. Table 5-1 lists the output command bit assignments. 


TABLE 5-1 OUTPUT COMMAND BIT ASSIGNMENT 


He a 74a, * sy * 39 4 Sf Sen ee 

chal i ee aa Yes“ tas nhc lc “le ST a ean Salta Mates ones De dare, eee caine CER E eaa Teee so ae ee ee cee ton cam 
i BITS a e oe ;} 10 | poe ‘. 12 1 me | mee H fan H 
H COMMAND | DISABLE {| ENABLE {| HW | % COMMAND OUTPUT LINES | 
Ree eee sa er eeneted aes ene eS eee a aera toes eat yc cea aad fe aD eae ci cla siume lace ela occa meee fae A 
! ! 


* Optional command bits 


COMMAND BITS MEAN ING 


DISABLE Setting this bit with enable reset prevents 
the device from interrupting the processor, 
but allows an interrupt to be queued. 


ENABLE | Setting this bit with disable reset allows the 
ULI to interrupt the processor. 

DISABILE-ENABLE Setting both disable and enable bits’ places 
the ULI in the disarm mode. The ULI is 


prevented from interrupting the processor and 
interrupts are not queued if both these bits 
are reset. The priority interrupt state will 
not be changed. 
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HW Setting this bit optionally places the UII in 
the haLlfword mode. Resetting this bit 
optionally puts the ULI in the byte mode. 
(This bit can be used as an additional command 
output Line by installation of the appropriate 
strap.) 


COM120:150 The four least significant bits are available 
to the user and are to be defined as needed. 


STATUS BITS MEAN ING 
STATUS INPUT Eight lines are extended from the user to 
LINES monitor activity and to report this’ status 


when the processor requests it. Bits 12:15 
are defined as busy, examine status, end of 
medium and device unavailable, respectively. 
The other four bits can be user-defined. 


5.4 PROGRAMMING SEQUENCES 


The ULI is structured so that it can be either byte- or 
halfword-oriented, depending upon whether it is programmed for 
byte or halfword mode. When the ULI is in the halfword mode, 
only read and write halfword instructions can be used for data 
transfers. 


5.5 BYTE MODE 


When the ULI is in the byte mode, all data is transferred between 
the ULI and the processor one byte at a time, over bits 8:15. 
Data is transferred between the ULI and the device a byte at a 
time, over bits 8:15. 


0 7 8 15 0 7 8 15 

DAT (W) | DMUX (W) } H 
einen aie eee eat hander ee 

ANY READ DATA ANY WRITE DATA 
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5.6 HALFWORD MODE 
When the ULI is in the halfword mode and halfword instructions 


are used, two parallel bytes of data are transferred between the 
ULI and the processor at the same time over bits 0:15. 


DAT (W) | | | DMUX (W) | | 


a A A a A Oe oo = es a Ee 


ANY READ HALFWORD ANY WRITE HALFWORD 


5.7 INTERRUPTS 
The interrupt queuing capability of the ULI can be altered by 


program control. Three different states can be obtained by the 
manipulation of command bits 8 and 9. 


STATE | BIT 8 {| BIT 9 


} 1 
| SRE ESRC RES eee SS eee ee | 
| Enable | 0 | 1 | 
| Disable { 1 H 0 H 
i Disarm | 1 H 1 } 
| No change | 0 { 0 | 


When the ULI interrupt logic is enabled, an interrupt can be 
queued in the ULI and sent to the processor. 


When the ULI interrupt logic is disabled, an interrupt can be 
queued in the ULI but the interrupt is not sent to the processor 
until enabled. 


When the ULI interrupt logic is disarmed, an interrupt cannot be 
queued or sent to the processor. Queued interrupts become reset. 
5.8 INITIALIZATION 

The ULI is initialized when the processor is powered up or when 
it is manually initialized by the INIT switch on the processor 
consolette. In the initialized state of the ULI, the _ interrupt 
logic is in the disarm state, the halfword mode is set and the 
ULI is not addressed. 


5.9 DEVICE NUMBER 


The ULI is normally assigned the device number X'8B'‘', but this 
can be changed by changing the setting on the address DIP switch. 
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